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Prehospital emergency care nurseThe aim of the study was to investigate whether interprofessional education (IPE) and interprofessional
collaboration (IPC) during the educational program had an impact on prehospital emergency care nurses’
(PECN) self-reported competence towards the end of the study program. A cross-sectional study using the
Nurse Professional Competence (NPC) Scale was conducted. A comparison was made between PECN stu-
dents from Finland who experienced IPE and IPC in the clinical setting, and PECN students from Sweden
with no IPE and a low level of IPC. Forty-one students participated (Finnish n = 19, Swedish n = 22). The
self-reported competence was higher among the Swedish students. A statistically significant difference
was found in one competence area; legislation in nursing and safety planning (p < 0.01). The Finnish stu-
dents scored significantly higher on items related to interprofessional teamwork. Both the Swedish and
Finnish students’ self-reported professional competence was relatively low according to the NPC Scale.
Increasing IPC and IPE in combination with offering a higher academic degree may be an option when
developing the ambulance service and the study program for PECNs.
 2017 Elsevier Ltd. All rights reserved.1. Introduction
In the 1980s, the World Health Organisation raised the issue of
interprofessional education (IPE) and said that it would be an
advantage for undergraduate students to train together since they
would work together in their professional lives [1]. Students who
participate in IPE strengthen their professional identity, gain a dee-
per understanding of the importance of teamwork, and acquire
increased capability in interdisciplinary communication [2–4].
IPE may also have a positive effect on patient experience of care
and reduction of clinical errors. Nevertheless, there is little evi-dence to draw any generalizable conclusions about IPE effective-
ness on patient outcome [3,5].
While IPE has been identified as an important approach for
training in collaboration among students, interprofessional collab-
oration (IPC) among professional health care providers has been
identified as an important policy approach for addressing patient
safety issues [1]. It is known that IPC is more likely to occur if
the working environment features knowledge about IPC, a positive
nurse–physician relationship, and shared responsibility for the
patient care [6–8]. Structural empowerment, authentic leadership
and a professional nursing practice environment may also enhance
IPC in the clinical setting [9]. How the IPE is affected by the level of
IPC in the clinical setting has not been the subject of much
research, and there is a need to explore if and how IPE in the cur-
riculum and the level of IPC in the clinical setting affect students’
professional competence. Therefore, the aim of the study was to
investigate whether IPE and IPC during the educational program
had an impact on prehospital emergency care nurses’ (PECN)
self-reported competence towards the end of the study program.
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Ambulance services differ around the world; some countries
have a paramedic-based service, others use emergency medical
technicians (EMT) and physicians in their organisation [10,11].
There are also countries that staff their ambulances with registered
nurses (RNs) [12,13]. Sweden and Finland have similarities in their
ambulance services and both countries staff their ambulances with
PECNs and EMTs. The main difference between Finland and Swe-
den is that Finland in addition has physician-manned units on
the roads [12,14]. The physicians in Finland work in a team, caring
for patients together with the PECNs and EMTs [14]. In the Swedish
ambulance service the physicians do not work in the ambulances
as clinicians on a daily basis; instead, the Swedish physicians act
as medical consultants for the companies delivering care in the
ambulance service [12]. The difference in how physicians are
involved in the daily work in the ambulance service may indicate
that Finland has a higher level of IPC in their ambulance service,
since it is known that IPC is more likely to occur if there is a shared
responsibility for patient care [7]. A consequence of these differ-
ences in the ambulance service is that the level of IPC and the pos-
sibilities for IPE differ for personnel working in these services.1.2. Context – Education
There is no consensus regarding education and competence for
RNs working in the ambulance service in Europe. To become a
PECN in Sweden and Finland requires four years of training; in
Sweden, the training starts with three years’ of education at uni-
versity to become an RN and then one additional year of specialist
training in prehospital emergency care at the university. In Finland
the training to become a PECN is integrated into a four-year train-
ing program for RNs at the University of Applied Science. In both
countries, the study program is based on current national guideli-
nes of education to become a PECN. The desired competence for
PECNs after education can be described as knowledge in areas such
as generic, professional and technical skills, leadership, communi-
cation and collaboration [15].
The curriculum content in both countries is similar and consists
mainly of medical science, medical treatment, clinical judgment,
nursing practice and contextual knowledge in prehospital care. A
difference between the two countries is that the study program
to become a PECN in Sweden leads to a professional and a master’s
degree, and in Finland to a professional and bachelor’s degree.
Another difference between the study programs in these two coun-
tries is the level of IPE in the curriculum; the Finnish PECN stu-
dents have a formal interprofessional course (7.5 ECTS) with
medical students in the curriculum. The interprofessional course
is a one-week course distributed over one semester, equivalent
to 7.5 credits in accordance with the European Credit Transfer
and Accumulation System (ECTS), a standard for comparing the
attainment and performance of students of higher education. In
Finland, the physicians are also involved in both the theoretical
and the practical training during the whole study program. In Swe-
den, physicians seldom participate in the training and there are no
formal interprofessional courses in the study program to become a
PECN. These differences in the study program indicate that the Fin-
nish PECN students participate to a greater extent in IPE during
their education.
Despite these differences and similarities between Finland and
Sweden in the ambulance service and the IPE content in the
respective study programs, the PECNs play a crucial role when pro-
viding care outside the hospital [16,17]. Therefore, it is important
to explore whether the presence of IPE and IPC has an effect on
the PECNs’ self-reported competence at the point of graduation.2. Material and method
A cross-sectional questionnaire study was conducted among
PECN students at one university in Finland and one university in
Sweden in 2014.2.1. Ethical considerations
The head of the department at the universities gave us written
permission to perform the study. The participants in the study
received verbal and written information about the aim of the
study. Participation in the study was completely voluntary, filling
in the questionnaires was done anonymously and every participant
signed an informed consent. All students that received the ques-
tionnaire participated in the study. According to Swedish and Fin-
nish regulations, ethical committee approval was not needed. The
ethical principles for medical and nursing research involving
human subjects were followed [18,19].2.2. Data collection and participants
A questionnaire was distributed to 41 students (19 Finland, 22
Sweden) at two universities during the students’ last semester in
the study program to become a PECN. The Finnish group consisted
of 12 males and seven females aged between 23 and 28 years
(median age 25). The Swedish students consisted of 11 males
and 11 females aged between 25 and 35 years (median age 28).
The questionnaire used for measuring the students’ self-reported
competence was the Nurse Professional Competence (NPC) Scale.
The NPC Scale is a validated tool for measuring self-reported pro-
fessional competence among both nurse students and RNs working
clinically [20,21]. The original NPC Scale [21] was used since all
participating students spoke and read Swedish.2.3. Questionnaire
The NPC Scale is constructed on the basis of formal competence
requirements determined by the Swedish Board of Health and
Welfare [22] and consists of 88 items covering eight competence
areas (CA) [23]. CA 1: Nursing care (15 items); CA 2: Value-based
nursing care (8 items); CA 3: Medical/technical care (10 items); CA
4: Teaching/learning and support (11 items); CA 5: Documentation
and information technology (4 items); CA 6: Legislation in nursing
and safety planning (9 items); CA 7: Leadership in and development
of nursing care (26 items); CA 8: Education and supervision of staff/
students (5 items) as shown in Appendix 1. A Likert scale was used
to measure opinions on perceived competence. Participants rated
their agreement with a statement on a four-point Likert scale rang-
ing from ‘‘very low degree” = 1 to ‘‘very high degree” = 4. Students’
responses to each of the NPC Scale items were transformed to a
score ranging from 1 to 100. A high score indicated better per-
ceived competence. The response alternative ‘‘cannot take a
stand-point” was also provided.2.4. Statistics
Statistical analyses were conducted using SPSS, version 20 (SPSS
Inc., Chicago, IL, USA). Differences between the groups were tested
using a paired t-test (two-tailed). The response alternative ‘‘cannot
take a stand-point” was not used as a value in the statistical calcu-
lations. The level of statistical significance (p) was set to 0.05.
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A total of 41 students answered the questionnaire, respectively
19 participants from Finland and 22 from Sweden, which was a 100
percent response rate. Overall, according to the NPC Scale, the self-
reported professional competence was scored numerically higher
in general among the Swedish PECN students. The analyses showed
statistically significant differences between the two groups in one
competence area 6: Legislation in nursing and safety planning (mean
score 2.18 vs. 2.65, p < 0.01). No significant differences were found
in any of the other competence areas, as shown in Table 1.
Significant differences between groups at the item level, the
students from Finland scored significantly higher on items in com-
petence area 7 (Leadership in and development of nursing) and the
students from the Swedish university scored significantly higher
on items in competence area 1 (Nursing care), 3 (Medical/technical
care) and 6 (Legislation in nursing and safety planning) as shown in
Table 2.4. Discussion
The findings show that the Swedish PECN students scored self-
reported professional competence numerically higher in general
and significantly higher in the competence area ‘‘Legislation in
nursing and safety planning”. This could have been caused by dif-Table 1




1. Nursing care 78.5
2. Value-based nursing care 78.8
3. Medical/technical care 77.5
4. Teaching/learning and support 70.3
5. Documentation and information technology 75.8
6. Legislation in nursing and safety planning 54.5
7. Leadership in and development of nursing 64.0
8. Education and supervision of staff/students 68.5
Results of the NPC scores are given with values between 1 and 100 (1
Competence).
Table 2
Comparison of the items and scores in the Nurse Professional Competence
Items NPC Scale
Competence area 1
‘‘Ability to alleviate patients’ experiences and suffering”
Competence area 3
‘‘Ability to pose questions about unclear instructions”
Competence area 6
‘‘Ability to advocate patients’ rights
‘‘Ability to comply with current legislations and routines”
‘‘Ability to provide contact with the right authority regarding
patients’ rights”
Competence area 7
‘‘Ability to enhance research and development”
‘‘Ability to critically reflect upon current routine and methods”
‘‘Ability to motivate the team and give feedback”
‘‘Ability to interact with other professionals in care pathways”
‘‘Ability to provide person-centred care with focus on quality”
‘‘Ability to interact with other professionals in care pathways ‘‘
Results of the NPC scores are given with values between 1 and 100 (10
Competence).ferences in the academic level among the participating students, in
Sweden the education to become a PECN leads to a master’s degree
and in Finland to a bachelor’s degree. A higher academic level
among RNs may improve patient outcome [24], and it is reasonable
to think that a higher academic level may also affect the students’
self-reported professional competence since RNs with a master’s
degree score themselves as experts to a greater extent compared
to nurses with a bachelor’s degree [25]. Another perspective on
the cause of the higher self-reported professional competence
among the Swedish students could be the lack of IPC in the clinical
setting. The Swedish students need to develop their professional
skills and competence since they have the highest medical knowl-
edge in the clinical setting and therefore they score their profes-
sional competence higher. Of course, one could argue that there
are opportunities for IPC in the ambulance service [26] even in
Sweden since the students collaborate with different professionals
such as midwives, firemen, police and EMTs when taking care of
patients. However, a positive climate for IPC and to have an RN–
physician relationship and shared responsibility for the patient
[6–8] are not in place in Sweden at present. An additional explana-
tion for the findings that Swedish students scored self-reported
professional competence numerically higher may be that the stu-
dents in Sweden do not have the possibility to explore other pro-
fessionals’ competencies during their training and they cannot
compare their competence with others since the IPC may be
considered low in the clinical setting. The students’ self-reported(NCP) Scales between Finnish students and Swedish students.
n = 19 Swedish n = 22









00 indicates a very high degree of self-reported Nurse Professional
(NCP) Scales between Finnish students and Swedish students.
Finnish n = 19 Swedish n = 22 P-value
Scores












0 indicates a very high degree of self-reported Nurse Professional
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linked with the different course structures and exposure to clinical
situations during their clinical rotation. Nevertheless, this reason-
ing to some extent entails guessing about what factors may have
contributed to differences in scores. Future studies are needed to
explore professional competences since the PECN plays a crucial
role when providing care outside the hospital [16,17].
The Finnish students scored significantly higher on some of the
items in competence area 7 (Leadership in and development of
nursing, Table 2). This finding may be a reflection on the higher
extent of formal an IPE courses and informal IPC during students’
training in Finland. IPE is considered to generate a deeper under-
standing since it involves students working and reflecting together
in the patient care during the education [2–4]. IPE also makes it
possible for the students to compare their own profession with
others and to explore different professional perspectives in the
care of the patients [2–4]. Altogether, the formal IPE course in
the study program may be an explanation for the higher self-
reported scoring among the Finnish students on the items concern-
ing feedback, motivating teams, interacting with other profession-
als and person-centred care.
In Finland, at the scene of an acute injury or illness, the ambu-
lance service provides IPC when deciding on the care and treat-
ment of the patient. How the IPC may affect the patient outcome
is not evident but it is known that Finnish patients, compared to
Swedish patients, have to some extent a better survival rate after
an out-of-hospital-cardiac arrest [27,28]. However, it is not known
if the survival rate is affected by the differences in the IPE and IPC.
But as described by Darlow et al. [3], IPE and IPC in the clinical set-
ting may have an effect on patient outcome. Although the Finnish
students scored significantly higher on the items of leadership, one
could argue that working in collaboration with physicians in the
ambulance service could lead to a insecurity in making indepen-
dent clinical decisions but this is not explored in this study and
future research is needed on how the physician presence in the
ambulance service may affect the PECNs self-reported professional
competence and the patient outcome.
Our hypothesis prior to the study was that at the end of the
study program the students would rate themselves higher on the
self-reported NPC Scale, but the overall results were lower than
expected in general in both countries. We assumed that students
need to reach 80 percent of the maximum score (mean > 3.1/4.0).
The mean score among the Finnish students was 2.7, and only 50
percent of them had a mean score 3.1 or higher. Forty-seven per-
cent of the Swedish students achieved scores over 3.1, and the
mean score was 2.9. Construction of an effective study program
is challenging and tools are needed to document improvements
and retention of nursing skills and professional competence
[29,30]. In order to document the improvement of performance,
training assessment must provide reliable data [30,31]. Standard-
ized reporting of caring outcomes is needed in order both to com-
pare the quality of care and performance after various training
methods [30], and to compare the performance of individuals,
and finally to set an absolute value to assess professional compe-
tence [31]. Competence assessments are recommended as tools
for planning healthcare professionals’ education and careers to
ensure both a high level of competence and motivation during
the education of RNs [32]. It is important that PECNs are given a
tailored education in line with the requirements the care organisa-
tions place on them. In line with policy approaches on health care
and education [1], combining IPC, IPE and a higher academic
degree may be the best combination when developing the ambu-
lance service and the education for PECNs.4.1. Limitations
There are some limitations that have to be considered in the
study. Overall, factors such as; prior nursing experience, course
prerequisites, and differing life experiences may have contributed
to different scores in this study. It is known from RNs’ descriptions
in previous studies that these factors may affect their professional
development [33]. In this study the Finnish participants were
younger and consisted of more males, and this may have affected
our study findings. However, this is not investigated in the study
due to the relative small sample size, but further research is
needed to explore how these factors may have an effect on self-
rated professional competence in the context of the ambulance
service. The used NPC Scale has been shown to have the sensitivity
to measure differences across groups but it has not been used on
PECN students, although it is reasonable to think that the PECN
students self-report their professional competence in the same
way as other RNs. The NPC Scale has not been validated in Finnish
conditions but the ambulance services and the educational sys-
tems in both countries are similar and the original Swedish NPC
Scale was used without any translation. The results may have been
affected by the relatively small sample size, but the results show
that the used NPC Scale has the sensitivity to measure differences
in relatively small groups, and the students’ self-reported profes-
sional competence in this study represents their own assessment.4.2. Future directions
When conducting research on the effects of IPE and IPC in the
ambulance service there is a need for a larger sample size in order
to be able to generalize the findings. A larger sample size is also
needed to identify any age or gender differences using NPC Scale.
A repetition of the survey and/or interviews with the PECN in the
clinical setting could also generate additional research questions.
A comparison among other new graduates in different specialist
contexts such as intensive care could be of interest to investigate
to explore if self-rated competencies are related to entering a
new profession as a specialist nurse.5. Conclusion
The findings show that there is a difference between the Swed-
ish and Finnish students’ self-reported professional competence as
assessed on the point of graduation. The students from Finland
scored significantly higher on the items related to interprofessional
teamwork, and the Swedish students scored higher on the items
related to patients’ rights, environmental safety, quality develop-
ment and research. However, both the Swedish and Finnish stu-
dents’ self-reported professional competence was relatively low
according to the NPC Scale, and this indicates that changes need
to be made in training programs for PECNs to ensure greater con-
fidence and competence during their education. Increasing IPC and
IPE in combination with offering a higher academic degree or the
same preparation across Scandinavian countries may be an option
when developing the ambulance service and the study program for
PECNs.Conflicts of interest
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Appendix 1. The nurse professional competence (NPC) Scale
Items (n = 88)
Ability to . . .
Nursing care, 15 items
- Enhance patient health
- Independently apply the nursing process (assessment)
- Independently apply the nursing process (nursing diagnosis)
- Independently apply the nursing process (nursing intervention)
- Independently apply the nursing process (planning, implemen-
tation and evaluation) – Meet patient’s basic physical needs
- Meet patient’s specific physical needs
- Meet patient’s psychological and social needs
- Meet patient’s cultural and spiritual needs
- Manage changes in patient’s physical status
- Document patient’s physical status
- Manage changes in patient’s psychological status
- Document patient’s psychological status
- Recognize patient’s experiences and suffering
- Alleviate patient’s experiences and suffering
Value-based nursing care, 8 items
- Respectfully communicate with patients, relatives and staff
- Perform nursing care based on humanistic values
- Show respect for patient autonomy, integrity and dignity
- Enhance patients’ and relatives’ knowledge and experiences
- Show respect for different values and beliefs
- Act upon patients’ and relatives’ wishes and needs
- Use principles of research ethics
- Contribute to a holistic view of the patient
Medical technical care, 10 items
- Manage drugs and clinical application of knowledge in
pharmacology
- Independently perform or participate in examinations and
treatments
- Independently administer prescriptions
- Pose questions about unclear instructions
- Support patients during examinations and treatments
- Follow up on patient’s conditions after examinations and
treatments
- Handle medical/technical equipment according to legislation
and safety routines
- Apply hygienic principles and routines
- Prevent complications in relation to care
- Prevent transmission of pathogenic microorganisms
Teaching/learning and support, 11 items
- Provide patients and relatives with support to enhance partici-
pation in patient care- Inform and educate individual patients and relatives
- Inform and educate groups of patients and relatives
- Make sure that information given to the patient is understood
- Pay attention to patients who do not themselves express infor-
mation needs
- Motivate the patient to adhere to treatments
- Identify and prevent risk factors for ill health
- Motivate changes in lifestyle
- Identify and assess patient’s ability to self-care
- Educate and support patients and relatives individually to
enhance health
- Educate and support patients and relatives in groups to enhance
health
Documentation and information technology, 4 items
- Make use of relevant data in patient records
- Scrutinize the quality of own documentation
- Use information technology as a support in nursing care
Legislation in nursing and safety planning, 9 items
- Comply with current legislation and routines
- Handle sensitive personal data in a safe way
- Advocate patients’ rights
- Provide contact with the right authority regarding patients’
rights
- Comply with safety routines and notify according to current
legislation
- Act adequately in the event of unprofessional conduct among
employees
- Manage violent and/or threatening situations
- Act according to regulations in case of a fire or other devastating
events
- Apply principles of disaster medicine
Leadership in and development of nursing, 26 items
- Participate in continuous quality assurance and patient safety
work
- Act based on an environmentally friendly perspective
- Motivate and contribute to a good care environment
- Care for an esthetical care environment
- Participate in improvement of work environments
- Observe work-related risks and prevent them
- Critically reflect upon current routines and methods
- Inspire dialogue for implementation of new knowledge
- Search and review relevant literature for evidence-based
nursing
- Implement new knowledge for evidence-based nursing
- Initiate, participate in and/or carry out development activities
for improved care
- Initiate and participate in research
- Independently analyze own professional strength and
weaknesses
- Continuously engage in professional development
- Lead and develop health staff teams
- Evaluate actions taken by the health staff teams
- Develop groups and manage conflicts
- Motivate the team and give feedback
- Involve staff in how to develop patient care
- Provide person-centered care with focus on quality
- Provide person-centered care with focus on economy
- Enhance research and development
- Lead and provide nursing care based on best knowledge
- Participate in strategic and evaluation
M. Castrèn et al. / International Emergency Nursing 32 (2017) 50–55 55- Interact with other professionals in care pathways
- Enhance information and communication to obtain continuity,
effectiveness and quality
Education and supervision of staff/students, 5 items
- Participate in supervision of staff/students in development
activities for improved care
- Teach, supervise and assess students
- Supervise and educate staff
- Development of health-care teams
- Enable multiprofessional education activities to optimize
patient care?
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